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The syndrome of systemic blastomycosis is well described, and has a predilection for involving the lungs,
skin, bone, and genitourinary tract. We report a unique case of disseminated disease in an immuno-
competent male, in which the presenting symptoms included focal intramuscular involvement. In this
case, it was the discovery of the intramuscular abscess that led to the diagnosis of systemic blastomy-
cosis. We provide a general discussion of this endemic mycosis, with focus on disseminated disease and
the rare complication of skeletal muscle abscess.
 2010 Elsevier Ltd. All rights reserved.1. Introduction
Blastomycosis is a rare disease, with incidence rates reported at
40 cases per 100,000 patients per year in endemic areas.1 Primary
infection occurs via the lungs and can disseminate hematogenously
in 50–60% of cases.2 The syndrome of disseminated blastomycosis
has several well-described complications, but skeletal muscle
involvement without adjacent bone or soft tissue infection is
extremely rare. We report a rare presentation of disseminated
blastomycosis which presented with focal intramuscular
involvement.2. Case report
The case involves a 29 year old, previously healthy man from
Southwestern Virginia, who had onset of low grade fevers, night
sweats, and cough beginning two months prior to presentation. He
initially reported dry cough, which over weeks became productive
of blood-tinged sputumwith associated pleuritic chest pain and 40
pound weight loss over this time.
The patient had a 12 year history of smoking, but otherwise had
been healthy. He endorsed frequent outdoors activities near his
home including camping, but otherwise an exposure history wasx: þ1 (434) 243 2751.
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rved.negative. About two months prior to admission to our hospital, he
presented to a rural emergency room, and was treated for
presumed bacterial pneumonia based on an X-ray showing left
upper lobe and hilar consolidation. He ﬁrst received a course of
azithromycin, followed by a course of levoﬂoxacin when his
symptoms failed to respond. The patient’s symptoms progressed,
and over the next 2 weeks he also developed signiﬁcant right thigh
swelling and pain, along with numerous tender skin lesions. Due to
the painful thigh swelling and progression of pulmonary
complaints, he was referred to our clinic for further evaluation.
Initial physical examination revealed tachycardia, but otherwise
normal vital signs. He was a thin Caucasian man with temporal
wasting. Lung examination revealed faint left-sided rhonchi.
Dermatologic/soft tissue exam revealed several tender subcuta-
neous nodules with overlying erythema, and left-sided subman-
dibular lymphadenopathy. Examination of the anteromedial right
thigh revealed an 8 4 cm, ﬁrm, tender mass located deep to the
subcutaneous tissue. (Fig. 1A–C) Testicular examination was unre-
vealing. Standard laboratory studies revealed leukocytosis (white
blood cell count, 20.6 K/ml with 80% neutrophils, 14% lymphocytes),
and thrombocytosis (platelets, 514 K/ml). A chest X-ray revealed
a dense left upper lobe consolidationwith superior retraction of the
hilum, and lucency within the consolidation concerning for
cavitation. (Fig. 1D).
Due to the severity of his symptoms including severe thigh pain,
the patient was admitted to the hospital for more aggressive
management. A CT scan of his right lower extremity was performed,
which showed a complex, rim enhancing ﬂuid collection centered
in the rectus femoris with involvement of the vastus lateralis
Fig. 1. (A) Lymph node exam of the patient revealed tender, left submandibular lymphadenopathy. (B) Skin exam revealed tender, subcutaneous nodules located on the chest and
abdomen. (C) Exam of the patient’s right thigh demonstrated a large, ﬁrm mass on the anteriomedial aspect, located deep to the subcutaneous tissue. (D) The patient’s initial chest
X-ray is shown, which revealed a dense left upper lobe consolidation with superior retraction of the hilum, and lucency within the consolidation concerning for cavitation.
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was no evidence of adjacent bony involvement. A percutaneous
catheter was placed to perform drainage of the ﬂuid collection;
cytology from the ﬂuid came back showing acute inﬂammatory
cells, necrotic debris, and broad-based budding yeast forms.
Cultures from this ﬂuid grew Blastomyces dermatitidis. Urine his-
toplasma antigen was positive, although cultures did not conﬁrm
this result. Blood cultures remained negative throughout. At no
point was there any evidence of CNS, bone, or genitourinary system
involvement.Fig. 2. Lower extremity CT with sizable abscess involving rectus femoris and vastus
lateralis. Arrow points to rim enhancement.Initially, the patient was started on IV amphotericin B (1 mg/kg/
day). The catheter was left in place for 6 days with good drainage
and decreased size of the abscess. With these measures, the patient
had a dramatic symptomatic improvement. His fever resolved and
his laboratory results improved. He was subsequently transitioned
to oral itraconazole (400 mg/day) and discharged home.
The patient was recently seen in follow up. He is in the midst of
a 12month course of itraconazole and has tolerated treatment well.
His course has been remarkable for resolution of his systemic and
pulmonary symptoms and 25 pounds weight gain. His right rectus
femoris abscess had resolved, with no evidence of pain or swelling.
Chest and femur X-rays document near complete resolution of
involved areas with no evidence of adjacent osteomyelitis in the
latter.
3. Discussion
Blastomycosis is a systemic illness caused by the dimorphic
fungus B. dermatitidis, which is endemic in the south-central states
bordering the Mississippi and Ohio River basins, the Midwestern
andCanadianprovinces that border theGreat Lakes, and a small area
inNewYorkalong the St. Lawrence River. The stateswith the highest
prevalence areMississippi, Arkansas, andKentucky,2 butmanycases
have been reported from the Southeastern states as well.
InfectionwithB. dermatitidis follows inhalation of the ﬁlamentous
conidia form found in soil; after deposition in the distal airways,
conversion to the characteristic yeast form occurs at 37 C. This is the
pathogenic form, and can be identiﬁed by direct examination of
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specimens. If the yeast causes localizedpulmonary infection, thehilar
lymph nodes may become involved and provide access for lympho-
hematogenous dissemination.
As with our patient, diagnosis of blastomycosis is typically made
by direct examination or culture. Serology is neither sensitive nor
speciﬁc, and most experts do not recommend using the currently
available tests.3 Serum and urine antigen testing has showed
sensitivity and speciﬁcity of 93 and 98%, respectively, but testing is
not readily available at most labs. Interestingly, our patient had
a positive urine histoplasma antigen test; while this test is
commonly used to aid in diagnosis of histoplasmosis, cross-
reactivity has been seen in infection with B. dermatitidis.4 In this
case, based on other clinical features, cultures, and pathologic
exam, blastomycosis was the more likely diagnosis.
Due to the natural environment in which B. dermatitidis exists,
infection is often associated with outdoor exposure history. One
review from Tennessee found occupations with outdoor exposure
in 34/76 (44%) patients with blastomycosis.5 Otherwise, as with our
patient, blastomycosis is a condition that can develop in immuno-
competent patients. Lemos et al., looked at 123 cases from Mis-
sissippi, and found immunosuppressive conditions including: T-cell
deﬁciency, HIV/AIDS, corticosteroid use, history of organ trans-
plant, or prior cancer chemotherapy in only 18 patients (14%).6 Our
patient was relatively young and lacked obvious predisposing
conditions. He was screened for and found to be negative for
several conditions including HIV, hepatitis B, and hepatitis C. He
was tested for and found to be negative for chronic granulomatous
disease (based on a negative dihydrorhodamine assay), and mye-
loperoxidase deﬁciency (based on functional assay). His only
established risk factor was a history of outdoor activities and
exposures in Southwestern Virginia.
Our patient presented initially with a subacute pneumonia
including severe constitutional symptoms, but progressed to
disseminateddisease. Itwas in fact the thighabscess andpersistence
of symptoms that prompted referral to our center. This presentation,
highlighted by the development of a large intramuscular abscess
presumably due to hematogenous spread, represents an unusual
manifestation of disseminated blastomycosis. In several reviews of
blastomycosis infection, the most commonly involved organs have
included the lungs, skin, bone, genitourinary tract, and central
nervous system.6,7 In a large review based on cases after 1959, the
authors reported involvement of the lungs in 79%, cutaneous/
subcutaneous tissues in 38%, osseous involvement in 19%, and
genitourinary system in 9%.2 Only 4 out of 408 patients were
reported to have skeletal muscle involvement, all involving the
psoasmuscles, andall secondary tocontiguous spread fromthebone
or subcutaneous tissues. Saccente et al. reported 8 cases involving
theparavertebralmuscles,8 andagain all alsohad involvementof the
adjacent vertebrae. As bone is the 3rdmost frequently involved site
with disseminated blastomycosis, authors have noted the impor-
tance of watching for complications in the adjacent structures
including muscles.9 However, primary muscular involvement, as
seen in our patient, is quite rare. On review of the literature, we
found only one other case of blastomycosis involving the skeletal
muscle in the absence of surrounding tissue involvement; this case
presented with pulmonary disease and intramuscular involvement
of the gluteus maximus muscle.10 Severe constitutional symptoms
were lacking in this patient.
The presence of focal fungal abscess presented a unique treat-
ment problem. Treatment guidelines suggest Amphotericin B as theinitial drug of choice for patients with blastomycosis who are
severely ill, have life-threatening disease, or have CNS involve-
ment.11,12 Our patient was felt to have severe disseminated disease,
and was thus started on Amphotericin B,1 mg/kg/day. There is little
data to guide treatment of focal ﬂuid collections, but we felt that
drainage would be necessary. The abscess was amenable to
percutaneous drainage, which was performed with good success.
Following drainage and Amphotericin B therapy, he was transi-
tioned to oral itraconazole and thus far has responded well.
4. Conclusions
This case demonstrates an unusual clinical manifestation of
a rare disease. Disseminated blastomycosis has well-described
complications and organ involvement, but muscular involvement is
quite rare. In our patient, this was the symptom that prompted
referral, and illustrates the importance of recognizing this endemic
fungal infection in unusual circumstances. Therapy for focal
abscesses requires drainage in addition to systemic anti-fungals,
and when possible may be established by percutaneous drainage.
This case illustrates disseminated blastomycosis, and gives a model
for the rare complication of muscular involvement.
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